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(54) PROSTAGLANDIN El AMIDE HOMOLOGUES 

(57)Abstract: 

PURPOSE: To obtain a new prostaglandin El amide 
homologue which is useful for treating digestive ulcer 
because it has high durative actions to protect cells and 
inhibit the secretion of gastric juice. 

CONSTITUTION: A compound of formula I (R1, R2 are H, a 
1-60 alkyi, a 3-80 cycloalkyi, a methyl-substituted 
monovalent 7-120 ring hydrocarbon, a 1-60 alkylsulfonyl, 
methyoxy-carbonylmethyl, R1 and R2 incorporate together 
with an adjacent N to form a monovalent heterocyclic 
group) for example, (2E)-16- phenoxy-1 7,1 8,1 9,20- 
tetranol-2,3,1 3,1 4-tetradehydroPGE1-cyclohexylamide, 
The compound of formula I is synthesized by starting with 
the reaction of a compound of formula II (TBS is t- 
butyldimethylsilyl) with an organoaluminum of formula III 
through the compound of formula IV. 
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(57) IWifJi 




OH 



;uS4,L<i*j' h+v*;u7K-;uy f^^uSS^fAv * 




^Ba¥7-2 3 3 1 4 5 



OH 

to o o 1 ] 

[0 0 0 2] 

mmtLxmti^tix^tzo ^^mbss 2-100 

4 4 6-^^^. 7|^g*#i1^Sl4. I6O. 10 1-^5^1/51^ 
@*$itm4. 2 4 9. O 1 6^(C^>L^TIi. wjaO)*® 
lc:7xy ^^S/S^^-r-S 1 3. 1 KPPGE 

[0 0 0 3] 

mOBH^it^ ^*3fcftIt>tiTl^'5PGEiS«(*J:y4,a 
SjEc p G E iSgfrSSffi^^ c i: (cfe^o 



[0 0 0 4] 

iia^fcSm. 13. 1 4fiir3mS^*^L. 3b^-^aJm 
je^^«r^fc^iN!F^a)PGEir5 K?i^i*A<HritBS 

[0 0 0 5] fft^^^. S (I) 

[0 0 0 6] 
[lb 2] 




OH 



[00 07] (5eC*. rK R2|i|^--4,L<l*m>J*:oT 

1 2ii(DSgffi^xes^b7K*a) 1 iffis. ^mm^^ 1 - 

;U;>^^;uS^7F-r ;^)^. *fcf*Rl«>:R2(i-$tlc/j:orl» 

tsr^mmm^tmz^mm^it^^o 1 ms*^ 

■To ) ■c«*+i'5:::^PX^>/^>v>EiT5 KSl^i* 

[0 0 0 8] *B^SfflmiC^5lNr. S^/^^^l&l -6®(7) 

e;u^. n-7^^;ug. -rv::^^;uS. t-::^5^;uS. 

a3-8lB(0v^P7';u^;i/S4tf*. v^p::^Pbf;u 
v^p^>^;us. v^P'^^^v/uS. v^p^:^ 

1 2ffl<:oSg«^S^<b*^a)HffiS<!: LTf*. 2-y;i. 

«^3^5t^b^!|^<tli. ]^f^fc/>/j:< iffllU-tO) 

^:itti<x^^o *#(c»*li^r1s«^i*. 

a. -rv>''pejus. t-y'^)\^m. v^p-^^v^us 

[00 09] it (I) mt-^mt. ^^liJaT(7)&f5xE 

[0010] 

[<b3] 
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OH 

[00 11] (jsr&it*. TBSttt -:^^;uv>5^;u 

[0 0 12] (m1^Tfi) fe^t>(7)*;^ [v-v- 

• • h'J— (J. Or 

g. Chom. ) . ag53^. ^559 O'^— v (1 9 
8 8^) ] \z^i)<i>^C0^ (M) (Oit^m::. it (II 
0 T*^$*l'5#tiT;U5-'i?A<b^!fe«?J0. 8-«tj 
2. 0^S$«I-1 0'-t?|3 0**C. »^L<ttl^jO-i^) 



fzse (IV) a)^b^^te)A<^#^+l^o 
[0 0 1 3] mnt Lxmmt^*\^^±t^. ^ o 

[0 0 14] 
lit 41 




t#Ba¥7 - 2 3 3 1 4 5 



1) -✓-<V jf^-itZ/l'^-C'A/x-fK^ 

2) Stib * 
2} TBSft 



1) n^-f^»\f\J9'^J^ 



[0015] (±iBSf55t*. T Bs {tm^tmrnm-^ 

fe^o ) 

-ru^-^. A (VII) -e^**t^r;u=i-;Mb^!fe)^:*- 
^■tf' J;u^p U K*fflLxDMSo4'f::TJ&f&Lr;u7^t 

;Mbscc;^^TJ^^:L^Jt (viii) mt^m^m^o ^ 
(VIII) (;)^b^!teicDpt ^;uix^;uffli^ v-f v 3^ 

T*. ^^bli. m^lt. L (+) -jlHKv>r V3fae 
-f Kp/n'— i^r^vKi: v^PP-jf «?)-2 0°C 

^bu^'i'A^s^iSfSS^TLNie (IX) (Dit^^i'^^o 

5* (IX) <;)^b^1$3fi. h^ti [^ay^>^v^^-7 o 
v>5^;uv'j;uSr'«^-r^c<t(r^tj5t (X) (D^b^ 

«3fC^< C^*<T'#^o it (X) (TJIb'&JBatt. n-^^ 

U Kit SCO ^ -frit (III) (7)4b^!|^*<li3g^ti'5o 

[0 0 16] (m2^7S) m^'f^mx'mh*l^^ (iv) 
co^b^«5$. 5C (V) x-m^^^it^^mo. 
^^Rt^vi3)un±m (Wx.iiT^/e::^>r V3^^pi^ h 
ryexv-^P'N^-tt-^^ iS^^b^^v^'^/u. h 

■JX5^;U7f:^»i^) *tiO. 5 5-l^2^M. Sf^IC^ 



(K) 

OTBS 

(X) 



C2H5-AI. 




OTBS 

(H) 



v:^juttil7cS'i (eij^tf7kmib h'j::^5^;uxX. 7jcm<b 

-jUXXJ^dTi:) It^l -$?)5^M^:i^S1±i§« (iJij^f*^ 
>-tf>. h;UX>. ^vU>. n-'N^ifV. n-^> 
51 >*<!:) S'-JSI 0 0*^-eJ5l£*-ti'. xt 

(VI) (Dit^ii^t^^o 

[0 0 17] (ma^Tii) m2^7^T?^#^,tt'g>xt (vd 

oib^!fei<7)7X^Sa)«ifSt?fc'S t -3^^;uv>5^;uv 
u >us * ^ p X 5^ ^ > i; >^b^(7>»lf rc It ^ ii«<D 
:^?^*ffii>rB5i«liL. xt (I) (Dit^m^m^o 
[001 8] -tlB^-x^tO^^l^li. f25^^(ci£i:r. ^ 
+tett:H^<Z):^;SlcJ:y. «»)x.l*. v'J*^;U*^A^ 

[0 0 19] *^0^a)^b^!feii. i^nmz^fzmmn 
i^o^^ommtLxit. mK,\imm. mmm. 

&u^^mmtLxmi^^m^{zit. a. $i,L<\tr 

-v<7P7^^x h'j>*fcli-?t5^jMbv^P7^^x 

>m t ^utit^^^mf^ * -fr T sffl^bf -5 c ^ 4, -e ^ 

nm\f^^^ommtLxit. 7Ki4^tciii^7Kit?gjs 
ay. mm. sissi. «ffliiB5ic;'iitffi;§^iz?g»LT 

^^^^(ommtLxii^m. mp^^^o>smtLx\t^ 
vv-'jmay^\m^mi^^:itf)<x^^o e^siio. i 
-looiigT^fey. 1 a 1 -3[p]ic5i'itre-^ 




**Ba2F7-2 3 3 1 4 5 



[0 0 2 0] 

[^^oja^] *«R3a)5t ( I ) (Dit^ma. ^i^m^ 

[002 1] JMT. *^^(7)^m^i4SI^5iilci:tjmi*e<j 

E PS§tt:(c«-r^S«?tta)«litKgJttBritish Journa 
I of Pharmacology. IB105#. m271-278'<— v (1992 

^) (ciBKa):ft:S^izti£orfro/c (EP2g§l*(*T« 
[0022] a. BP^S:m»^(OWm^ti i^^eji.^^:/ 

jstUL. v^^;^^ i<?{^y:^m}&. zrc, aomi) ir 

^(0lsi^a)iteti*7'-ir^;u=i »j> (ACh) (D10-6m* 
fco c(D^^*aiic^-ro dojs^cfcy. PGE2f* 



[0023] b . E P2S#»-^cof^^«^ft imitmm 
mf&* mPB) smmz it ^ smt^t^^um) 

PSISlfflBSli, Biochemical Pharmacology. |g30^. |g13 
25-1332'<-v (1981#) ta^<;):SCi^|r J: tj ^ E P2S: 
S»^^t-^c^)b<*at»4^-Cl^^o *i4M(i-c7) vesicle 
t£oTffofco P815aifla*Ktel^lcS(r«#Lfc^'t7Xa) 

^7kA^^f#*^^f::P815SaBfla (107fi/m I ) *fflL^. [3 
H] PGE2 (2nM) ^ViSly\^tLX. 

usi^ffofco usiiesii. asiii!|fti(7)io-7M) T*<Dg 

llCji^-ro Ca)^Scfey. PGE2ttEP2S#»lC<'^ffl 

■rs3&<. :^%mt^mitBP2^mmzi^mLtj:i^z:t 

t<7r.^^fzo 

[00 2 4] c. BPZ^^W^CDilpm^m 
Umyj^t. Acta Physiol. Scand. S96#. mi50-15 

9-^--^ (1976^) irtsoT^Tofco a*efe36aift^ 
5fi) ic [i4c] Tsyeuv (AP) . ^mm (lo-s 

M) Sl/tX^5> (10-5m) ^^JIiDL. 205i^PBl>r>^ 
va> (37*^0) *tfLV $fflflSl^(cffi?yai*:Kfz [ 

14C] A Pfi*i/>5^U— V3 >*'i7>^— *fflL^^]S 
L/co Hl^J^mfi. tX^ 5>$IJSI(CJ:^ [14c] AP 

mmm:iz^r^wf^m(ov^»mm^mmmxmLtzo c 

[0 0 2 5] 





EPl 


EPZ 


EPS 












3.0 


11. 2 


44. 2 




0 


-fi. 9 


34. 3 




0 


-0. 9 


43. 6 


PGEa 


6B. 7 


6a. 7 


29. 4 



[0 0 2 6] S*(Z)<b^1^1 --31*. atBUffiCiJ-r? 
mj&Lfzit^^X&^o ]a±<0^^. *:^^3^b^!t^(iE 
P3SS(*lc5tLil«6<]|zf^ffi-r'&Ci:)!><t^3!)Notcb life 

[0 0 2 7] 

(3R) -3- {i -Z^^)\^iy^^JVi^U^zy) -4- 



(1) ^+-tf'J;U^aU K (4 8. OmI. O. 5 5m 

o I) (r)^4bpt5^u>3 o om I ^jai^Tiu^'vmss 

T. — 3 0**Ciev-?«5';UXJU7tv^v K (39. OmI. 
O. 5 5mo I ) O^^b^^^Lx^e Om I ?g;'S*ilDX.5 

yU (69. 1 g. O. 50mo I) (/J^ib^^'ur/ 

=g}a3 5 om I immwTx^mTL i s^^^rpiieiifefrT-ete 

t?Lfr^. hUX5^;i.r S > (2 4 5m I . 1. 7 5m 
o I) ^|^3^«^TT*A0^O"C*-e2KPB1*^ltT^SL 




fcc c+Lic7k7 5 0m I ^im^m^stm^^mLfz^. TK 

6 7. SgSfifco 

[0028] {2) ±tE x^mtzit^mei . 5 

V> (40. 4ml. 0. 50mol) fecfct/ 
VP>K(52. Og. O. 5 Omo I ) (OS^Wa* 1 

0 o^c-e 1 ma. 1 4 o°cT? 1 ^rBiJtaf^jii? LtrS^;s 

X (2E) -4-:7xy^v-2-:/T^>^^28. 2 

gS^y■co 

[00291 1h-NMR (DMSO-d6. 2 0 0MH 
z) <5ppm;4- 77 (dd, J=4. 2Hz. 2. 
OHz, 2H), 6. 03 (dt. J = 15. 8Hz, 
2. OHz, 1 H) , 6. 90 — 7. 04 (m. 3 
H). 6. 95 (dt. J = 15. 8Hz. 4. 2H 
z. 1H). 7. 24-7. 40 (m. 2H). 12. 
4 1 (s, 1 H) 

IR(KBr) :343 5. 28 94. 268 5. 25 
93. 1 701. 1 660, 1 5 98. 1 58 8, 1 5 
00, 1 445, 1 425. 1 387. 1 3 1 6, 1 2 
8 6, 1 250. 1 208, 1 1 8 0. 1 09 5. 1 0 

7 3, 1 027. 94 1. 9 27. 7 5 7 cm-lo 

[0 0 3 0] (3) ±ia (2) Xmzit^'m (2 8, 2 

g) (D^^y-Ji.^ 5 0m\^mzM^m^m^%m.m^ 
tzo mmm^^m. SffiLr (2e) -4-:7x/+v 

-2-3f^>K ;>t5^;UXX^;U2 7. 9g^^#fco 
[0031]1h-NMR(CDCI3, 200MHz) 
<5ppm:3. 76 (s. 3H). 4. 70 (dd, J 
= 4. IHz. 2. 1Hz. 2H). 6. 21 (dt. 
J = 15. 8Hz, 2. 1Hz. 1 H) . 6. 8 5--- 
7. 03 (m, 3H). 7. 09 (dt. J = 15. 8 
Hz, 4. 1Hz. 1 H) . 7. 23-7. 40 (m. 

2 H) 

IR(neat) :2952. 1728. 1666. 1 
600. 1 589. 1 496, 1 437. 1 384. 1 

3 1 0. 1 27 9. 1 244. 1 1 96. 1 1 7 4, 1 
093, 1030, 968. 840, 756, 692c 
m'^o 

[0 0 3 2] (4) ±fB (3) Xmtzit^^ (6 1. 8 
g. O. 3 2 2mo I ) OJX— ^;U3 5 Om I Jg^aiCv 

v:^5^;uT;u5-'!7A/\-f K^'f K (1. sm. h;u 

XVjgj-a. 4 7 3ml. O. 7 O 8mo I ) ^T;U=f> 
M2ST-4 0''CT?STLfc», 1 Si^mmWLfzo ^7% 
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m. i^f^Lxm^^fzm±f$.^^mi±mmLx (2e) 

-4-:7xy ^v-2--::f^>- 1 ;U4 4. Og 

i:mfzo 

[0033] bp 10 7 — 10 9*0/0. 69 — 0. 
8 5 mm H g 

1h-NMR (CDCI3. 200MHz) <5 p p m ; 
1. 49 (s. 1 H) . 4. 15-4. 24 (m. 2 
H) , 4. 48 — 4. 61 (m, 2 H) , 5. 88 — 
6. 1 2 (m. 2H) , 6. 86 — 7. O 1 (m. 3 
H) . 7. 2 2-7. 3 5 (m. 2H) 
IR(neat) :3 3 5 1. 28 66. 1 59 9. 1 
587, 1 49 5, 1 46 1. 1 384, 1 3 0 3. 1 
243. 1 1 74, 1 089. 1 030. 1 009. 9 
90. 755. 692c m-^o 

[0034] (5) t»3S<7)^U+zL^v— :/X4 A (2 

5. 7g) ^3cfcl/f^^>^ h^-f V^^QtK+vK (1 

6. 0ml. 53. 6mmo I ) (/J^e-fb-J^^U^S 9 O 

m I <D;g^JKg|cr;U3 >^aST. -20*'C-t?L- ( + ) 
-/"S5»S^-f v::'*oe;ux;^7';u (1 3. 8m i. 6 

4. 3mmol) L, m^i^TX 3 O^fUmnL 

fz^ ;^l^T*. Z(7);g^!fe||r_hta (4) X^tzit^^ (4 
4. Og. 2 6 8mmo I ) <7)Je^b>5^l^>2 1 4m I 

mm^m^. '^'2o''cx^mAmtfLfz. ca);E^«a* 
-3 o*'crc;^a]L. t -7f^;u/\-f Kp/<— K 

(2. 8M. ie^b>5^L/>J§;l£. 172ml, 482m 
mo I) iSBi^mt^nxmTL. iaTl|*T»-2 0**C 

■e 1 8ftrBlJtl$ L v;^^;ux;i/:7< K (4 3. 1 m 1 . 

5 8 7mm o I) ^AD^T. * t>lC|5]SS-e 3 ^ra1tgj$ 

Lfzo ^i^xm^m^mm d o%) 29. 2m 1 

^M'AX^^ms 37*V^b:t- h'JOAl 8 8 g^AD^T 1 
ftfel. -fe^^r h 1 O 7 g ^^l^Jl—^)\^3 O Om I ^tit\ 

?LX^mm't*l'e*lmt^Ltzo SiS. S»LT4#^>;h.fc 

ifijRJBal 1 2g**t)lCX— x;U3 4 2m I ICjg«L7K 
^^b:^ h';'^A*}g;'a (1 N. 1 6 7m I ) ^jta^M^ 
-CI. 5^rBlJt#L/cS. =StSS*5^«tL. *®*x- 
^^UftMSL/co ^«B*^*5't*Tfa«]#«7Kr-/*;*. 8: 

y^37-f- (ilgai§j« : 'N^i^V : »KX^;U=7 : 
3) XmmLX (2S, 3S) -2. 3-X7K4^S/-4 

-:7xy^i>-i ;U40. 6gS^fco 

[0035]1h-NMR(CDCI3. 200MHz) 
<5ppm;1. 54—1. 84 (m, 1H). 3. 20 
-3. 27 (m. 1 H) , 3. 38 — 3. 46 (m. 1 
H) . 3- 65-3. 81 (m. 1 H) . 3. 73 — 
4. 10 (m, 1H). 4. 04 (dd. J = 11. 2 
Hz. 5. 3Hz. 1H). 4. 26 (dd. J = 1 
1. 2Hz. 3. 1Hz. 1 H) . 6. 86 — 7. 03 

(m. 3H) . 7. 23 — 7. 3 6 (m. 2H) 
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IR(neat) :340 1. 2926, 287 2. 1 
7 3 3. 1 60 0. 1 5 8 8. 1 4 9 5. 1 24 5. 1 
084. 1038. 757. 6 9 3 cm-1o 
[0 0 3 6] (6) JltE (5) X*mzit^«^ (4 0. 6 
g. O. 2 2 5mo I ) fc<t:t;y S/;i/^P'J K (19. 
2ml. O. 2 4 8mo I ) a)^-(fc^^U>2 8 Om I 
ig,«fZ h'jX^;U7 5> (3 7. 6ml, O. 27 0m 

0 I) S7K;*T-ejBTLfcp mT^^s ^s-x?3o^ras 
m^nm. mmLx (2s. 3s) -2. 3-x7k^:> 

-1->t^>P^v-4-7xy+i/3f^>56. 7g$ 

1h-NMR (CDC 13. 200MHz) <5ppm: 
3. 09 (s. 3H) . 3. 33--3, 4 4 (m. 2 
H) . 4. 00-4. 61 (m. 4 H) . 6, 86 — 
7. 04 (m, 3H) , 7. 23-7. 39 (m. 2 
H) o 

[0037] (7) _htB (6) t?^#fc^b^!tel (5 6. 1 
g. O. 2 1 7 mo I ) fcJ:t/Je^b'J^OA (18. 4 
g, O. 434mor)c;)N. N - v> ^^^UT^^UAr 5 
K2 1 7m I iSia*T;U=f>ag[T. 5 5*'C-e2. 5ft 
ra*Dj»jai*Lfco *1 OOm l *Jj:t^tafDSS 

7K3 O Om I ^*D^i^Kx5^;U : ( 1 : 1 ) "C? 

S»L-C (2R. 3S)-1-^PP-2, 3-X 

7K^v-4~:7xy ^v:?^>3 8. 7g^4#f-o 

[00381 1h~NMR (CDC 13, 200MHz) 
<5ppm: 3. 27 — 3. 37 (m, 2 H) . 3. 63 

(d. J = 5. IH2. 2H) . 4. 05 (dd. J = 
11. 3Hz. 4. 8H2, 1 H) . 4. 23 (dd. 
J = 11. 3H2. 2. 9Hz. 1 H) . 6. 86 — 

7. 02 (m. 3H) . 7. 23-7. 34 (m. 2 
H) 

IR(neat) :29 24, 1 588. 1 48 9. 1 
45 1. 1 426. 1 389. 1 334. 1 308. 1 
295. 1244. 1233. 1180. 1156. 1 

1 40. 1 08 4. 1 03 2. 1 0 1 3. 9 22. 8 6 

8. 815. 761, 738 cm-K 

[0 0 3 9] (8) Jita (7) Xmtzit^^ (3 2. 4 
g. O. 1 6 3mo I ) 0)^ t KP37^>1 6 Om 

I }8;'ai=n-:f5^;u'j^'i7A (2. 5m. 

a. 19 6ml. O. 4 8 9mo I ) $T;U3 >S2fit 
T. -7 O^'CT'iSTLf-o mT^. !s\mnTV3 0^m 
JtJf Lta«l^^bT>^-0A*S;'S2 0 Om I ^m?Lm 

^A<7P-7 h</^:7>r- (M§liSj« : ^^-y-v : i*Kx 

5^;U=1 7:3) Xm&LX (3R) -3-t KO^v 

-4-:7xy ^v- 1 -^5^>2 3. ^ s^mtzo 

[0040] Ih-NMR (CDCI3. 2OOMH2) 



<Sppm:2. 53 (d. J = 2. 3Hz. 1H). 
2. 56 (d. J=5. 4Hz. 1 H) . 4. 03 — 
4. 21 (m. 2H) , 4. 7 0 — 4. 8 3 (m. 1 
H) . 6. 88-7. 04 (m. 3 H) . 7. 23 — 

7. 36 (m. 2H) 

IR(neat) :3 4 1 2, 3 28 2. 2 940. 2 
865. 2 1 26. 1 602. 1 589. 1 499. 1 
456. 1 327, 1 309. 1 295. 1 254. 1 

1 7 3. 1 08 2. 1 049. 9 69. 8 9 5. 7 5 
2. 6 9 3. 67 4cm-1o 

[004 1] (9) JlIB (8) r*^ifcib^!K3 (2 3. 1 
g. O. 1 4 2mo I ) i3J:t^-f 5^1/— ;U (1 9. 3 
g. O. 28 4mol)<7)N. N - v;^ ^;U7h;UAT 5 

Kl 4 Om I i§iSlr7K;lJT. t -zf^)l.i>jt^jl.C^ ua 
i/^>(25. 6g. O. 170mol) ^iX\Z.tzo M 

'^x-^mnLfz^. tafDmw7X6 5 0m i icfcits^ 
r*i s^mmnL. : BfKx^;u=4 : i xm 

tz. mmm^^m. m^Lxmi^^tzm^m'^^i^'jij 

X— x;u=4 9 : 1) xmmi^. t^h,{^mE.mmLxm 

[0042] bp 108— 110*t/0. 97mmH 
e 

1h — NMR (CDCI3. 200MHz) <5 p p m ; 

0. 13 (s. 3H). O- 17 (s. 3H). O. 9 

2 (s. 9H) . 2. 45 (d. J=2. 2Hz. 1 
H) . 3. 99-4. 13 (m, 2 H) . 4. 68 — 
4. 79 (m. 1 H) . 6. 8 6 — 7. 00 (m. 3 
H) . 7. 2 1—7. 3 4 (m, 2 H) 
IR(neat) :3308. 29 55. 2930. 2 
885. 2858. 2 1 20. 1 601, 1 589. 1 
497. 1 47 3. 1 3 8 9. 1 3 62, 1 302. 1 
250. 1 1 7 3. 1 1 20. 1 05 1. 9 65. 83 

8. 781, 754. 691 cm^lo 

[ o o 4 3 ] m^m 1 

(2 E) - 1 6-7xy ^->- 1 7. 18. 19. 20 
-^H^y;u-2. 3 . 13. 1 4-^ h^Tb Ka- 

PGEI V-:7P/s4rV;U7S K (^b-^l^ 1) 
( 1 ) ##i5»|-C?!#fc^b^#i ( 1 . 5 5g. 5. 6 0mm 
ol)^h;UX>17. 2m I |C?g«L. T;UP*>m3t 

T. o*c-cn-:^^;ug5^'^A (2, sm. 

2. 1ml. 5. 16mmol) ^iiQ?L. W\}m&X 

2 0^PBljti$Lfco ccO}g;'S(co**C-evX5-;uryU5- 
r^^A^Q'JK (O. 9 4M. ^^-9->5S;'a. 6. 4m 

1. 6. O2mmo I) ^j[lD^. ^S*'e^S^2 0^ 
FaiaifLfco C(r>S3^lCMiaT' (4R) -2- (N. N 

-i;x^;uT5y) ;*5^;u-4- ( t -:/5^;uv>5^;u 

•>P^v) v^P'O h-2-x>-1 > (O. 2 
5M. h;UX>i§-a. 17. 2ml. 4. 3 0mmo 
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I) 4AD^. 2 0i^rSt&nLfzo (4 
2ml) -tSfaJfi^br >^-'^A7X?giS (42ml) - 
^^tKjSjS (3 N. 12ml) a>&^mizmnLtj:t}<h> 

^(j^A^PV h<f^^H- (SgflSiS; '>^^-t^> : »^ 
X5';U=50 : 1) -eSSSLT (3R. 4 R) -2-> 

5^L/>-3- [ (3' R) -3' - ( t 

;UvP^v/) -4' -3?xy ^v3f^- 1 ' — r-;H 

-4- ( t -:^^;uiy^^;ui/P^i/) *>^a^>^> 

-1 -?r>i . 0 7 g^#fco 

[0044]1h-NMR(CDCI3. 2OOMH2) 
<5ppm;0. 11 (s. 3H). O. 12 (s. 3 
H) . O. 15 (s, 6H) , O. 90 (s. 9 H) , 
O. 91 (s, 9H), 2. 33 (dd. J = 18. O 
Hz. 7. 7Hz. 1H). 2. 72 (dd. J = 1 
8. OHz. 6. 5Hz. 1 H) . 3. 50-^3. 60 

(m. 1 H) . 3. 97-4. 09 (m. 2 H) . 4. 
23 — 4. 35 (m, 1 H) . 4. 73-4. 83 

(m. 1 H) . 5. 56 (dd. J = 2. 7Hz, O. 
6Hz. 1H). 6. 15 (d. J=3. IH2. 1 
H) . 6, 85 — 7. 00 (m. 3 H) . 7. 21 — 
7. 3 4 (m. 2H) 

IR(neat) :2955. 2930. 2886. 2 
858. 2241. 1737. 1643. 1601. 1 
58 9. 1 49 7. 1 47 2. 1 389, 1 3 6 2. 1 
288. 1 25 1. 1 1 1 4. 1 050. 1 007. 9 
7 5. 8 3 8. 7 80. 7 5 4 c m'U 
[00 4 5] (2) ±tB (1) -e4#fc^b^!tel (7 5 0m 
g) ai/6-3— K-2-^+-b>Kv^P^^V';UT 
5 K (1 . 4 4 g) (D-O-tf^jgJiS (1 2m I ) IC. 7K 

m\tV'')^^)\.7.x {A . 2 0m I ) ai;zv*ex-r V 
^i^p— K'j;u (i2mg) $r;u=f>a3aT. ^S-e 
*DK.. oL>-e8 o*c-ei . 5RiPpiffii$Lfco SJSaSJ* 
ffl^. vU:^^';u:^^A^Pv h^^:7<--em^L. 
(2 E) - 1 6-:7xy ^v- 1 7. 18. 19. 20 

-^h^y JV-Z, 3, 13. 14-^K^T^tKP- 
PGEi v^P^^v;UT5K 11. 1 5-t:X 
( t -:^^;Uv>5";Uv'J^UX— -r^U) (5 4 4mg) 

[0046]lH-NMR(CDCl3. 2OOMH2) 

<5ppm;0. 10 (s. 3H). O. 11 (s. 3 
H). O. 13 (s. 3H). O. 14 (s, 3H). 
O. 89 (s. 9H) . O. 91 (s. 9 H) . 1. O 
2 — 2. 04 (m. 16H) . 2. 04-2. 28 
(m. 3H) . 2. 17 (dd. J = 18. 3Hz. 
7. 3Hz. 1H). 2. 57-2. 76 (m. 2 
H) . 3. 71—3. 95 (m. 1 H) . 3. 95- 
4. 09 (m. 2H) . 4. 25 — 4. 35 (m, 1 



H) . 4. 75 (ddd. J = 6, 7Hz. 5. 2H 
2. 1. 6H2. 1H). 5. 26 (d. J = 7. 7H 
z. 1H). 5. 67 — 5. 75 (m. 1H). 6. 7 
1-6. 99 (m. 4H) . 7. 23 — 7. 33 (m. 
2 H) 

IR(neat) :3 282. 293 1. 28 57. 2 
240, 1 7 47. 1 669. 1 627, 1 602. 1 
544. 1 497. 1 464. 1 452. 1 350. 1 
28 8. 1 2 5 1. 1 1 1 4. 1 O50. 97 7, 8 3 
8, 780. 756. 691. 66 8 cm-1o 
[0 0 4 7] (3) JilB (2) t^mtzit-^m (4 3 8m 

g) 0)742 h- h 'J ;u (2 1ml) mm^ZfvityY.m^ 
(4 6%) (4. 7ml) ^7K;*T-ej[n]^. I^S 
&'x^znmm^\.tzo j5JS;«*ia^sw7K (i 4 0m 

I) icfeitBtKx^juz:x7^;ucTati3t/co m^m^ 

p-7 h^^^-f — |c#L. n-^^itV-KKx^^ux 
x^;u (2:1-3:1) "eSSS! LrSta^b^l*} (21 

7mg) ^mz. 

[0048]1h-NMR(CDCI3. 200MHz) 
<5ppm;1. 01—2. 55 (m. 21H). 2. 2 
2(dd, J=18. 5Hz, 9. 1Hz. IN). 

2. 64 (ddd. J = 11. 4Hz. 8. 3Hz. 

1. 7Hz. IN). 2. 74 (ddd. J = 18. 5 
Hz, 7. 4Hz. 1. 1Hz. 1 H) . 3. 71 — 

3. 92 (m. 1 H) . 4. 10 (dd, J=9. 7H 
z, 6. 8Hz. IN) . 4. 1 5 (dd. J = 9. 7 
Hz. 4. 9Hz. 1 H) , 4. 25 — 4. 37 (m, 

1 H) , 4. 77 — 4. 84 (m. 1 H) . 5. 41 
(d, J = 8. 1Hz. 1 H) . 5- 74 (d. J = 1 

5. 4Hz, 1H). 6. 80 (dt. J = 15. 4H. 
z. 7. OHz. 1 H) . 6. 91—7. 02 (m. 3 
H) . 7. 2 5 — 7. 3 5 (m. 2 H) 
IR(neat) :3306, 2932. 2857. 2 
24 1, 1 7 4 2. 1 667, 1 6 23. 1 60 1. 1 
543. 1 497, 1 453, 1 350. 1 290. 1 
246. 1 1 53, 1 08 1. 1 046. 983. 89 

2. 756. 692. 667 cm-lo 
[0 0 4 9] mm.^\Z 

(2 E) - 1 6-7xy ^V- 1 7. 18. 19. 20 
-^h^/;U-2. 3 . 13. 1 4-^ h^T^tr Kp- 
PGEI v^-f V3^Pb:;U7^ K (<b^!fel2) 

(1) mmm^ (d -t^mtzit^vi^^mi^. mmm^ 

(2) ^Cfcl^T6-3— K-2-'s4^-tr>K i^^U^ 

^v;uT^ Ka)ftt)yic6-a— K-2-^+-tr>K 

v>r v:/pe;uT5 K$fflt^Tll^fi«^l1 (2) trnm^^ 

LT (2 E) - 1 6-:7xy 4rV- 1 7. 18. 19. 

2 O-^ K^y;U-2, 3. 13. 14-^K^7^tK 
P-PGEl v-f v:>"p t'>UT5 K 11. 1 5-e 
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[0050]1h-NMR(CDCI3. 200MHz) 
5ppm:0. 10 (s. 3H), O. 11 (s. 3 
H) . O. 13 (s. 3H) , O. 1 4 (s. 3 H) . 

0. 89 (s. 9H) . 0. 91 (s. 9 H) , 1. 1 
1-1. 84 (m, 18H) . 2. 09-2. 29 

(m. 3H). 2. 16 (dd. J = 18. 2Hz. 
7. 2Hz. 1 H) . 2. 59-2. 7 6 (m, 1 
H), 2. 67 (ddd. J = 18. 2Hz. 6. 7H 
z. 1. 3Hz. 1 H) . 3. 62-4. 15 (m, 4 
H) . 4. 22-4. 37 (m. 1 H) . 4. 68- 

4. 81 (m. 1H). 6. 17 (dt. J==15. 1 
Hz, 1. 3Hz. 1H), 6. 77 (dt, J = 1 

5. 1Hz. 6. 9Hz, 1 H) . 6. 83 — 7. 00 
(m. 3H) . 7. 22-7. 3 5 (m. 2H) 
IR(neat) :29 56. 293 1. 28 58, 2 
240. 1 7 48. 1 658, 1 6 1 6. 1 602. 1 
497. 1 47 2, 1 463, 1 44 1, 1 37 2. 1 
3 37. 1 30 2. 1 2 5 0. 1 1 1 6. 1 048. 1 
007, 976, 8 38. 780. 7 5 5, 69 2, 6 

7 0. 6 10 cm-lo 

[005 1] (2) ±ts (1) x^mtzit-^^^mi^. m 
mm^ (3) tmnrnzmmizLxmEit-^^^mtz. 

1h-NMR (CDCI3. 200MHz) <5ppm; 

1. 01-1. 98 (m. 18H) , 2. 08-2. 3 

8 (m. 3H) , 2. 22 (dd. J=18. 6Hz. 
9. OHz. 1H). 2. 66 (ddd, J = 11. 6 
Hz, 8. 2Hz, 1. 6Hz. 1 H) . 2. 73 (d 
dd. J = 18. 6Hz. 7. 6H2. 1. 2Hz. 1 
H) . 3. 58-4. 20 (m. 4H) , 4. 22- 
4. 40 (m. 1 H) , 4. 74-4. 87 (m. 1 
H). 6. 17 (d. J = 15. 1Hz, 1H), 6. 
75 (dt. J = 15. 1Hz. 7. OHz. 1H). 

6. 89-7. 03 (m. 3 H) . 7. 23-7. 38 
(m. 2H) 

IR(neat) .3368. 2971. 2933. 2 
24 1. 1 745, 1 6 5 3. 1 600, 1 496. 1 
455, 1 37 2. 1 343. 1 302. 1 247, 1 
1 54. 1 08 1. 1 04 6. 9 7 9. 88 4. 7 5 
6. 693. 666, 610 cm-lo 

[0 0 5 2] mmms 

(2 E) - 1 6-7xy ^->- 1 7. 18, 19. 20 
-7- h=yy )V-2. 3 . 13. 14 h^T^b: Kp- 
PGEl -^V^^Pe^U^SK iit^^S) 

(1) mttm^ (1) -cmzit^v^imiK mmm^ 

(2) |C^5l^T6-3— K-2-^^-tr>^ 

^ v;ur s Ka)ft*5 y ic 6 - a — K- 2 -'s^-tr >K>r 
v:^ae;uT5 K*fflt^^^6C^|1 (2) tmmizLX 
(2 E) - 1 6-:7xy 1 7, 18. 19. 20 

-'fK^>';U-2, 3, 13. 1 4-7- h^'f t KP- 



PGEi -(y:^ati)i.T^\^ 11. 1 5-ex (t 

[0053]1h-NMR(CDCI3. 200MHz) 
dppm;0. 10 (s. 3H), O. 12 (s. 3 
H) . O. 14 (s, 6H) , O. 90 (s, 9 H) . 

0. 91 (s. 9 H) . 1. 17 (d. J=6. 4H 
z, 6H) . 1. 18 (d, J = 6. 4Hz, 6 H) . 

1. 33 — 1. 8 6 (m. 6H) . 2. 06 — 2. 29 
(m. 3H) . 2. 17 (dd. J = 18. 2Hz. 

7. 4Hz. 1 H) . 2. 58-2. 7 5 (m. 1 
H) . 2. 67 (ddd. J=18. 2Hz, 7. 1H 
z. 1. 4Hz. 1 H) . 3. 95-4. 36 (m, 4 
H) . 4. 69-4. 80 (m. 1 H) , 5. 22 
(d. J=7. OHz, 1 H) . 5. 70 (dt. J = 
15. 4Hz, 1. 5Hz, 1H), 6. 79 (dt, 
j = -|5. 4Hz, 7. OHz. 1 H) , 6. 84 — 

7. 00 (m. 3H) , 7. 2 2 — 7. 3 4 (m, 2 
H) 

IR(neat) :3 27 3. 3 0 67. 29 56. 2 
930, 28 58. 2240. 1 748. 1 669, 1 
628, 1 60 1. 1 548, 1 497. 1 463. 1 
363. 1 288. 1 250. 1 1 1 5, 1 050. 1 
006. 977. 838. 780. 7 54, 69 1, 6 
7 O c m-1o 

[0 0 5 4] (2) ±12 (1) vrntzit^^^miK H 
mm^ (3) tmnmzmmi:iLxmmit^^^mzo 

1h-NMR (CDCI3. 200MHz) dppm; 
1. 16 (d. J=6. 5Hz. 6H), 1. 31- 
1. 92 (m. 6H) . 2. 08-2. 3 6 (m. 3 
H) , 2. 22 (dd. J=18- 5Hz. 9. OH 
z. 1H), 2. 65 (ddd. J = 11. 2Hz. 

8. 3Hz. 1. 9Hz. 1 H) . 2. 74 (ddd, 
J = 18. 5Hz. 7. 2Hz. 1. 1Hz. 1 H) . 
3. 96 — 4. 3 9 (m, 4 H) , 4. 74-4. 84 

(m. 1 H) , 5. 46 (d, J=7. 9Hz, 1 
H). 5. 72 (d. J = 15. 2Hz. 1H). 6. 
79 (dt. J = 15. 2Hz. 7. OHz. 1H). 
6. 89 — 7. 03 (m. 3H) , 7. 23-7. 36 

(m. 2H) 

IR(neat) :3306. 29 7 4. 293 2. 2 
86 1. 2242. 1 742, 1 667, 1 623. 1 
60 1. 1 548. 1 497. 1 457, 1 367, 1 
33 5. 1 29 1. 1 246. 1 1 7 2. 1 08 1. 1 
046. 983. 884. 7 5 6. 693. 667 c 
m-^o 

[005 5] m^m 4 

(2E) - 1 6-:7xy ^v- 1 7. 18. 19. 20 

— ^h^y;u-2. 3 . 13. lA-i^h^T^bKa- 

PGEl bf^U v>7S K 

(1) mmm^ (d vmfzit^^t:miK mmm^ 




(2) ^rfcU^T6-3— K-2-'s:^-fe>^ i/^P^ 

e^U v>T5 K^ffiL>|lifi«1 (2) <tPtiirLT 
(2 E) — 1 6-:7xy ^v- 1 7. 18. 19. 20 
-T^h^y;U-2. 3. 13, 1 A-- x h^T^t KP- 

pGEi e^uv^rsK 11. i5-ex(t- 

[0056llH-NMR(CDCl3, 2OOMH2) 
5ppm;0. 10 (s. 3H), 0. 11 (s. 3 
H) , O. 1 3 (s. 3H) , O. 14 (s. 3 H) . 

0. 89 (s, 9H) . O. 91 (s, 9 H) . 1. 3 
7 — 1. 84 (m, 12H). 2. 11—2. 27 

(m. 3H). 2. 17 (dd. J = 18. 3Hz, 
7. 4Hz. 1 H) . 2. 59-2. 75 (m. 2 
H) . 3. 44-3. 59 (m. 4 H) , 3. 95 — 
4. 08 (m. 2H) . 4. 25-4. 35 (m. 1 
H) . 4. 75 (ddd, J = 6. 8Hz, 5. 1H 
z. 1. 7Hz, 1H). 6. 23 (dt. J = 15. 
1Hz, 1. 4Hz. 1 H) , 6. 75-6. 99 

(m. 4H) . 7. 23-7. 3 3 (m, 2H) 
IR(noat) :293 2. 28 57. 2240. 1 
7 47. 1 658. 1 6 1 9. 1 602. 1 49 7. 1 
440. 1 36 2. 1 25 1. 1 1 1 7. 1 04 9. 1 
007. 97 5. 83 8. 7 80. 7 5 5. 69 2. 6 
7 0c m"! o 

[0 0 5 7] (2) ±tB (1) x*mtzit^m^mi^. m 
ifefitji (3) i:llM6*I^c^^«l^rLTm^^b^«3^^#fco 

1h-NMR (CDCI3. 200MHz) <5ppm; 

1. 3 5- 1. 98 (m. 12H) . 2. 03-2. 5 
3 (m. 5H) . 2. 22 (dd, J=18. 5Hz. 
9, OHz. 1H). 2. 65 (ddd. J = 11. 2 
Hz, 8. 2Hz, 1. 9Hz, 1 H) , 2. 74 (d 
dd. J = 18. 5Hz. 7. 2Hz. 1. 3Hz. 1 
H) . 3. 46-3. 59 (m. 4 H) . 4. 09 (d 
d. J=9. 6H2, 6. 4Hz. 1 H) , 4. 14 

(dd. J=9. 6Hz. 5. 1Hz. 1H). 4. 2 
5-4. 37 (m. 1 H) . 4. 76 — 4. 8 3 (m. 
1H). 6. 23 (dt. J = 15. OHz, 1. 3H 
z. 1H). 6. 84 (dt. J = 15. OHz, 7. 
4Hz. 1 H) . 6. 91-7. 02 (m. 3H) . 
7. 2 4-7. 3 4 (m. 2 H) 

IR(neat) :3368. 30 1 1. 2937, 2 
859. 2 24 1. 1 7 43. 1 6 5 5. 1 600, 1 
49 6. 1 446. 1 248. 1 1 54. 1 08 1. 1 
045. 854, 756. 693, 666 cm-1o 

[0058] mmm 5 

(2 E) - 1 a-^^xy^v-i 7. 18, 19. 20 
h^y 2. 3 . 13. 1 4 -5^ h^T^b: Kn- 

(1) mmm^ (d vmtzit^^^mi^. mmm^ 
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(2) lCfcL>T6-3— K-2-'s^-b>^ v<7P^ 

^v;UT^ K(;)ftt>yic6-3— K-2-^^-tr>^ 

^;u7fxU>T5 K^ffll^llj5^«1 (2) tmmizLx 

(2E) - 1 6-:7x>/^i>- 1 7. 18. 19. 20 
-7"h^y;U-2, 3, 13, 14-7'h^^tKP- 
PGEi ^;U7n'j>TSK 11, 15-ex(t- 

[0059]1h-NMR(CDCI3. 2OOMH2) 
(5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H) , O. 13 (s. 3H) , O. 14 (s, 3 H) . 

0. 89 (s, 9H) , O. 91 (s. 9 H) , 1. 1 
9-1. 85 (m, 6H) , 2. 10-2. 29 (m, 
3H). 2. 17 (dd, J = 18. 1Hz. 7. 4H 
z. 1 H) . 2. 60-2. 7 3 (m. 2 H) . 3. 5 
5-3. 72 (m, 8H) . 3. 95-4. 08 (m. 
2H) , 4. 25-4. 3 5 (m. 1 H) . 4. 75 

(ddd. J = 6. 9Hz. 5. 2Hz. 1. 7Hz. 
1H). 6. 19 (dt. J = 15. 1Hz. 1. 4H 
z. 1 H) . 6. 81-6. 99 (m, 4 H) , 7. 2 
3-7. 3 3 (m. 2 H) 

IR(neat) :29 54. 2930. 2897, 2 
857, 2240. 1 7 47. 1 66 1. 1 623. 1 
60 1. 1 589. 1 497. 1 463. 1 43 4. 1 
3 8 7. 1 362. 1 3 0 1. 1 250. 1 1 1 7. 1 
048. 1 007. 97 6. 839. 7 80, 7 55, 
692. 670. 576. 5 09 cm-1o 

[0 0 6 0] (2) -tiB (1) x*mzit^^^miK m 
mm^ (3) tm'^&^izmmizLxmuit^^imtzo 

1h-NMR (CDC 13. 300MHz) 5ppm; 

1. 40-1. 91 (m. 6H) . 1. 62-2. 18 
(b r, 2H) , 2. 1 7-2. 32 (m, 3 H) 

2. 22 (dd. J = 18. 5Hz, 9. OHz, 1 
H). 2. 64 (ddd. J = 11. 3Hz, 8. 2H 
z. 1. 9Hz. 1H). 2. 75 (ddd. J = 1 
8. 5Hz. 7. 4Hz. 1. 3Hz. 1 H) . 3. 5 
2-3. 70 (m. 8H) . 4. 09 (dd. J = 1 

5. OHz. 6. 6Hz. 1H). 4. 14 (dd. J 
= 15. OHz. 4. 5Hz, 1 H) . 4. 28-4. 
36 (m. 1 H) . 4. 80 (ddd, J=6. 6H 
z. 4. 5Hz. 1. 9Hz. 1H). 6. 19 (d 
t. J = 15. 1Hz, 1. 4Hz. 1 H) . 6. 86 
-7. 01 (m. 4H) . 7. 27-7. 34 (m, 2 
H) 

IR(neat) :339 2. 30 1 1. 29 29. 2 
860. 2240. 1 742. 1 656. 1 600. 1 
49 6. 1 440, 1 3 63. 1 302, 1 24 5. 1 
1 54. 1 1 1 5. 1 08 1. 1 045. 980, 85 

6. 756. 693, 666. 580. 5 1 0cm-1o 

[006 1] mmme 

(2 E) — 1 6-:7x/^V/- 1 7, 18. 19. 20 
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PGEl t -Zf^Ji^T^ K 

(1) mmm^ (d ■T?^#fc^b^!fe)^fflL^. nj^^tii 

(2) |Ci5L>T6-3— K-2-^^i2>K V^P^ 

t -:^^;ur5 K^ffll>IIJg|5iJ1 (2) <!:i^«irLT 
(2E) -1 6-:7xy4^v-1 7, 18. 19. 20 
-^h^/;U-2. 3. 13. 1 4-7" h^T^t KD- 

PGE1 t~::f5';ursK 11, i5-fx(t- 

[0062llH-NMR(CDCl3. 2OOMH2) 
^ppm;0. 10 (s. 3H). O. 11 (s. 3 
H) . O. 13 (s. 3 H) . O. 14 (s. 3 H) , 

0. 89 (s. 9H) . O. 91 (s. 9 H) . 1. 2 

3 — 1. 83 (m, 6H) , 1. 37 (s. 9 H) . 

2. 05-2. 27 (m. 3 H) . 2. 17 (dd, J 
= 17. 9Hz. 7. 6Hz, 1 H) . 2. 60 — 2. 
73 (m. 2H) . 3. 95-4. 09 (m. 2 H) . 

4. 24-4- 3 5 (m. 1 H) . 4. 75 (ddd. 
J=6. 8Hz. 5. 1Hz, 1. 6Hz, 1 H) , 

5. 24 (b r s. 1 H) . 5. 67 (d. d = 1 
5. 2Hz. 1H). 6. 75 (dt, J = 15. 2H 
z. 6. 9Hz, 1 H) . 6. 8 8-6. 9 7 (m, 3 
H) . 7. 2 4-7. 3 3 (m. 2 H) 
IR(neat) :3306. 3068. 2957. 2 
9 30. 28 5 8. 224 1. 1 7 48. 1 6 7 0. 1 
632, 1 60 1. 1 547. 1 497. 1 455. 1 
39 1. 1 362. 1 288. 1 250, 1 1 1 5. 1 
050. 1 006. 97 8, 838. 7 80, 7 54. 
6 9 1. 6 6 9 cm-lo 

[00 6 3] (2) ±iB (1) ^mtzit^vsimi^. m 
ifi«»ji (3) tmnffiiizmmizLxmEit^mi:mzo 

1h-NMR (CDCI3. 300MHz) d p p m : 
1- 37 (s. 9H). 1. 39-1. 91 (m. 6 
H) , 1. 93-2. 80 (br. 2H) . 2. 12- 
2. 30 (m. 3H) . 2. 22 (dd. J = 18. 6 
Hz. 9. 1Hz. 1H), 2. 64 (ddd. J = 1 

1. 3Hz. 8. 3Hz. 1. 8Hz. 1 H) . 2. 7 

4 (ddd. J = 18. 6Hz. 7. 3Hz. 1. 2H 
z, 1H), 4. 10 (dd. J=9. 6Hz. 6. 5 
Hz, 1H). 4. 14 (dd. J=9. 6Hz, 4. 
8Hz. 1H). 4. 27-4. 35 (m. 1H). 

4. 80 (ddd. J = 6. 5Hz. 4. 8Hz. 1. 
8Hz. 1H). 5. 34(brs. 1H). 5. 69 
(d, J = 15. 2Hz. 1H). 6. 76 (dt. J 
= 15. 2Hz. 7. 2Hz. 1 H) . 6. 91-7. 
02 (m. 3H) . 7. 27-7. 34 (m. 2H) 
IR(neat) :3338. 2968. 2932. 2 
8 6 2. 224 2. 1 7 4 2. 1 669, 1 63 1. 1 
60 1. 1 545, 1 497. 1 456, 1 393. 1 



365. 1 29 1, 1 247. 1 1 55. 1 08 1. 1 
045. 983, 884. 7 56, 693, 596, 5 

10c m~1o 
[0 0 6 4] Ilife^j7 

(2 E) - 1 6-7xy 1 7. 18. 19, 20 

-^h^y;U-2. 3 . 13. 1 4-7" h^T^t Kn- 
PGEl 1 -7y-7>^;U75 K 

(1) mmm^ (d vmzit^^i:miK mmm^ 

(2) lC*JLNT6-a— K-2-'N:^-t>^ v^P^ 

1 -ry-7>5^;ur5 K$ffli^iiffi«i (2) tmmiz 

Lt (2 E) - 1 6-:7xy 4^*>- 1 7, 18, 19. 

20-7"K^y;i — 2. 3. 13. l4-7"h^5^tK 

a- PGEl 1 -T^VViPjUTS K 11. 15- 

[0065]1h-NMR(CDCI3. 200MHz) 
<5ppm:0. 10 (s, 3H) , O. 12 (s. 3 
H) . O. 13 (s. 3H) , O. 14 (s. 3 H) . 

0. 89 (s. 9H) , 0. 91 (s. 9 H) . 1. 2 
0-1. 89 (m. 12H) , 1. 89 — 2. 28 

(m. 12H), 2. 17 (dd, J = 18. 2Hz, 
7. 4Hz. 1 H) . 2. 60-2. 7 5 (m, 2 
H) . 3. 9 5-4. 08 (m. 2 H) . 4. 25- 
4. 35 (m. 1 H) . 4. 75 (ddd. J = 6. 8 
Hz. 5. 1Hz. 1. 6Hz. 1 H) . 5. 11 (b 
r s. 1 H) . 5. 67 (d. J = 15. 3Hz. 1 
H). 6. 73 (dt. J = 15. 3Hz, 7. OH 
z. 1 H) , 6. 80 — 6. 99 (m, 3 H) , 7. 2 
3 -7 . 3 3 (m, 2 H) 

IR(neat) :3306. 2929. 2909. 2 
856, 2240. 1 747. 1 672. 1 634, 1 
60 1, 1 543. 1 497, 1 463. 1 36 1, 1 
290. 1 25 1. 1 1 1 5. 1 050. 1 006. 9 
7 6. 8 3 8. 7 80. 7 56. 69 1. 668 c 
m~lo 

[0 0 6 6] (2) ±tB (1) x^mtzit-^m^miK m 
mm^ (3) tmn&^iz^mizLxmmit^mi:mtz. 

Ih-NMR (CDCrs. 2OOMH2) dppm; 

1. 3 2-2. 3 5 (m, 2 6 H) . 2. 22 (dd. 
J = 18. 5Hz. 9. OHz. 1H). 2. 64 (d 
dd, J = 11. 2Hz. 8, 2Hz. 1. 6Hz. 1 
H). 2. 74 (ddd, J = 19. OHz. 7. 5H 
z. 1. OHz. 1 H) . 4. 05-4. 19 (m. 2 
H) . 4. 25-4. 37 (m. 1 H) . 4. 77- 

4. 83 (m, 1 H) . 5. 22 (b r s, 1 H) , 

5. 70 (d. J = 15. 3Hz. 1 H) . 6. 68- 

6. 83 (m, 1 H) . 6. 92 — 7. 03 (m. 3 
H) , 7. 25-7. 3 5 (m. 2 H) 
IR(neat) :3327. 2908, 2852, 2 
240, 1 742, 1 668, 1 627, 1 600, 1 



(12) f#Ba¥7-2 3 3 1 4 5 



543. 1 49 6. 1 455. 1 361, 1 3 1 1, 1 
2 4 6. 1154. 1081. 1045. 982. 88 
4. 755, 692. 615 cm-1« 

[0 0 6 7] mmma 

(2 E) - 1 6-:7xy^V- 1 7. 18. 19. 20 

-^h^y;u-2. 3 . 13.1 4-7^ h^^b Kn- 

PG El 75 K 

(1) mmm^ (d vmzit^m^mi\ mmm^ 

(2) |Cfct^T6-a— K-2-^^-fe>^ V^P^ 

^ v;ur 5 Kcoft*^ y 6 - a- K- 2 >mT 

S K*fflL^||^6ell1 (2) i:I^«|CLr (2E) -16 
-3?xy^v-17. 18. 19. zo-^h^yju- 
2. 3. 13. 1 4-^ h^T^t KP-PGE1 TS 
K 11. 1 5-tfX ( t -Z^^iUvy^^^^Uv'J^UX- 
[0068]1h-NMR(CDCI3. 200MHz) 
5ppm:0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 14 (s. 3H) , O. 15 (s. 3 H) . 
O. 90 (s, 9H) , O. 92 (s. 9 H) . 1. 2 
8-1. 97 (m. 6H) , 2. 09-2. 29 (m. 
3H) . 2. 17 (dd. J = 18. 3. 7. 4Hz. 
1 H) . 2. 5 8-2. 7 7 (m, 1H) , 2. 67 
(ddd. J = 18. 3. 6. 7. 1. OHz. 1 
H) . 4. 00 (dd, J=9, 1. 6. 8Hz. 1 
H) . 4. 04 (dd, J=9. 1, 5. ZHx, 1 
H) . 4. 2 3-4. 37 (m. 1 H) , 4. 75 (d 
dd, J=6. 8. 5. 2. 1. 6Hz, 1 H) , 5. 
51 (br s, 2H). 5. 83 (dt, J = 15. 
4. 1. 5Hz. 1 H) . 6. 7 5-7. 03 (m. 3 
H), 6- 85 (dt. J = 15. 4. 7. OHz. 1 
H) . 7. 20-7. 38 (m. 2H) 
IR(neat) :3 348. 3 1 9 1. 2 9 5 3, 2 
930. 2886. 2858, 2240. 1 7 47. 1 
68 1, 1 644. 1 60 1. 1 497. 1 47 2. 1 
464, 1 390. 1 362, 1 290, 1 25 1. 1 
114, 1050, 1007, 976. 83 8, 78 
O. 755. 691. 669 cm^lo 

[0 0 6 9] (2) ±fa (1) x*mtzit^^^mi^. m 

mm^ (3) tmwmzmmi::Lxmt^it'^^^mtzo 

1h-NMR (DMSO-d6. 300MHz) dpp 
m; 1. 26-1. 71 (m, 6 H) , 2. 00-2. 
24 (m. 3H) . 2, 06 (dd. J = 18. 2. 
7. 9Hz. 1 H) . 2. 5 2-2. 6 5 (m. 2 
H) . 3. 96 (dd. J=9. 8. 6. 6Hz. 1 
H) , 3. 99 (dd. J = 9- 8. 5. OHz. 1 
H) . 4. 09-4. 21 (m. 1 H) . 4. 54- 

4. 63 (m. 1 H) . 5. 46 (d. J = 5. 5H 
z. 1 H) . 5. 69 (d. J = 6. OHz. 1 H) . 

5. 84 (d, J = 15. 5Hz. 1H). 6. 58 
(dt. J = 15. 5. 6. 9Hz. 1H). 6. 87 



(br s, 1 H) . 6. 90-6. 97 (m. 3 
H) , 7. 2 4-7. 3 5 (m. 3 H) 
IR(KBr) :349 3. 3458, 3359. 32 
08, 2938. 29 1 5. 2859. 2234. 1 7 
2 1, 1 673. 1 640. 1 609, 1 587. 1 4 
9 2. 1 455, 1 439, 1 402. 1 326. 1 2 
94. 1 27 6. 1 249. 1 1 7 3. 1 1 50. 1 1 

03. 1066, 1046, 901. 87 7. 765, 
6 9 7, 665 c m-1o 

[0 0 7 0] mmm9 

(2 E) - 1 6-:7xy^V- 1 7. 18. 19. 20 
~7^h^/;U-2, 3 . 13. 1 4— T- h^-Tt: Ko- 
PGEl >5";U7 5 K(7)M3g 

(1) mmm^ (d -nrntzit^^^mi^ mmm^ 

(2) ^C^5L^T 6 -3— K- 2-^^:^-11 >g| i/^Q^ 
^v;UT5 K(7)ftt)y IC6-3— K-2-'^+-t?>^y 

K^ffll^llffifiiJ1 (2) tmmizLx (2e) 

- 1 6-:7xy ^*>- 1 7. 18. 19. 20-^h'5 
y;U-2. 3, 13, 1 4-5^ K^'rt KP-PG El 
^'f'Ji.T^l^ 11. 1 5-ex ( t 

[0071]1h-NMR(CDCI3, 200MHz) 
5ppm:0. 10 (s, 3H). O. 12 (s, 3 
H). O. 14 (s. 3H). O. 15 (s. 3H), 

0. 90 (s, 9H) . O. 92 (s. 9 H) . 1. 2 
8-1. 88 (m. 6H) , 2. 06-2. 30 (m. 
3H). 2. 17 (dd. J = 18. 2. 7. 6Hz, 

1 H) . 2. 58-2. 76 (m. 1 H) . 2. 67 
(ddd, J = 18, 2, 7. 1. 1. 1Hz. 1 
H) . 2. 84 (d, J=4. 6Hz, 3 H) , 4. O 

0 (dd, J=9. 7. 6. 8Hz. 1 H) , 4. 04 
(dd, J=9. 7, 5. 2Hz. 1 H) , 4. 22 — 

4. 37 (m, 1 H) , 4. 75 (ddd, J = 6. 
8. 5. 2, 1. 6Hz, 1H). 5. 50(br 
s. 1H). 5. 75 (d. J = 15. 3Hz. 1 
H). 6. 80 (dt, J = 15. 3. 7. OHz, 1 
H) . 6. 82-7. 03 (m. 3 H) . 7. 20- 
7. 38 (m, 2H) IR(neat) :3294. 2 
9 53. 2930. 28 5 8, 2 240. 1 747. 1 
67 3. 1 630. 1 60 1. 1 588, 1 557, 1 
497. 1 47 2. 1 4 1 1. 1 36 1. 1 289. 

1 251, 1 1 1 4. 1 050. 1 007. 977, 8 
38. 780. 755, 692. 67 0 cm-lo 

[0 0 7 2] (2) ±te (1) xmzit^mi:mi^. m 
mm^ (3) tmuffyizwimizLxm^it^v^^mtz. 

1h-NMR (CDC13. 3 00MHz) <5 p p m : 

1. 36-1. 86 (m. 6H). 2. 11-2. 29 
(m. 3H) . 2. 23 (dd. J=18. 6, 9. 1 

Hz. 1H). 2. 65 (ddd. J = 11. 2, 8. 
4. 1. 7Hz, 1H), 2. 73 (ddd. J=1 




(13) 



8. 6. 7. 4. O. 9Hz, 1 H) . 2. 84 (d. 
J = 3. 3Hz. 3H), 3. 06-3. 40 (br. 
2H) . 4. 09 (dd, J = 9. 6. 6. SHz. 1 
H) , 4. 1 3 (dd. J=9. 6. 4. 7Hz, 1 
H) . 4. 26-4. 37 (m. 1 H) . 4. 80 (d 
dd. J = 6. 5. 4. 1, 1. 7Hz. 1 H) . 5. 
79 (d. J = 15. 3Hz. 1 H) . 5. 90-6. 
04 (br, 1H). 6. 80 (dt. J = 15. 3. 
7. 1Hz. 1 H) . 6. 91-7. 01 (m, 3 
H) . 7. 2 5-7. 3 3 (m, 2 H) 
IR(neat) :3328. 30 1 2, 2 9 3 4. 2 
8 6 1, 224 1. 1 7 42, 1 67 1, 1 623. 1 
60 1. 1 557. 1 497. 1 456. 1 4 1 3. 1 
292. 1 246. 1 1 62. 1 08 1. 1 046. 9 
80. 884. 756, 693. 66 7 cm-1o 

[ o o 7 3 ] mim\ 1 o 

(2E) -1 e-T^xy^^V-l 7. 18, 19. 20 

-5=-h^y;u-2. 3 . 13. 1 4— T h^-xb Ka- 

PGEl n -^y^JUr S K(7)Sgjig 

(1) mmM^ (1) -c^#fc^b^«3^ffll^. IISte«i)i 

(2) fCfcL^T6~3— K-2-'^^-b>K ->^P^ 

^v;U75 Ka)ft^^yic6-3- K-2-^^-tr>^n 
K^ffit^ll^fi«|J1 (2) <ti^fil(cLr (2 

E) - 1 6-:7xy ^V- 1 7, 18. 19. 20-^ 
h^y;b-2, 3, 13, 1 4-7^ K^T^t KP-PG 

El n-::^^;ursK 11. i5-t:x(t-:f^ 

[007 4]1h-NMR(CDCI3. 200MHz) 
<5ppm;0. 10 (s. 3H). O. 12 (s, 3 
H). O. 13 (s. 3H). 0. 15 (s. 3H). 
O. 83-1. 05 (m. 3H) . O. 89 (s. 9 
H) . O. 91 (s. 9 H) , 1. 20-1. 96 

(m. 10H) . 2. 07-2. 29 (m. 3 H) . 
2. 17 (dd. J=18. 3. 7. 5Hz. 1 H) . 
2. 58-2. 7 5 (m. 1 H) . 2. 67 (ddd. 
J = 18. 3, 6. 9. 1. 5Hz, 1 H) , 3. 22 
-3. 37 (m. 2H) . 4. 00 (dd. J = 9, 
7. 6. 8Hz. 1 H) . 4. 04 (dd. J = 9. 
7. 5. 2Hz. 1 H) . 4. 23-4. 37 (m. 1 
H) . 4. 75 (ddd. J = 6. 8. 5. 2. 1. 7 
Hz. 1H).5. 43(br t. 1H),5. 74 

(d. J = 15. 2Hz. 1 H) . 6. 82-7. 03 

(m, 3H). 6. 80 (dt. J = 15. 2, 6. 9 
Hz. 1 H) . 7. 21—7. 40 (m. 2 H) 
IR(neat) :3 29 1. 2956. 293 1. 2 
8 58. 2 24 1. 1 7 48. 1 67 1. 1 63 1, 1 
60 1. 1 58 9, 1 55 1. 1 497. 1 464, 1 
362. 1 289. 1 25 1. 1 1 1 5. 1 050. 1 
007. 97 7. 838. 780. 7 54. 69 1. 6 
7 0c m~1 o 



^Wi^l - 2 3 3 1 4 5 



[007 5] (2) ±tB (1) -e#fHb^!Bi*ffliv H 

(3) *b:IIMWlc|^«(rLr<StB^b^!|*»*l§fco 
1h-NMR (CDC 13. 300MHz) 6ppm; 

0. 92 (t. J=7. 3Hz, 3H), 1. 27- 

1. 89 (m, 1 OH) . 2. 1 2-2. 30 (m, 3 
H), 2. 23 (dd. J = 18. 6. 9. OHz. 1 
H). 2. 65 (ddd. J = 11. 3. 8. 3. 1. 
8Hz. 1 H) , 2. 67-2. 99 (br, 2 H) . 

2. 74 (ddd, J = 18. 6. 7. 3, 1. 2H 
z. 1 H) . 3. 24-3. 34 (m. 2 H) . 4. O 
9 (dd. J = 9. 6. 6. 5Hz. 1H), 4. 15 

(dd. J=9. 6. 4. 8Hz. 1 H) . 4. 26 — 

4. 37 (m. 1 H) . 4. 80 (ddd, J = 6. 

5. 4. 8. 1. 8Hz. 1H), 5. 70(br 
t, 1 H) . 5. 77 (d, J = 15. 3Hz, 1 

H) , 6. 81 (dt. J = 15- 3. 7. 3Hz, 1 
H) . 6. 91-7. 02 (m. 3 H) . 7. 26- 
7. 3 4 (m, 2 H) 

IR(neat) :3 3 28. 29 3 3, 28 6 3. 2 
240. 1 74 1. 1 669. 1 628, 1 60 1. 1 
549. 1 497. 1 457. 1 374, 1 246, 1 
1 55, 1 08 1. 1 047. 983. 7 56. 693 

c m~^o 

[0 0 7 6] mMm^ 1 

(2 E) - 1 6-:7xy ^->- 1 7, 18, 19. 20 

-5^h^y;u-2, 3 . 13. 1 4-^ h^T^tr Ko — 

(1) mmm^ (d T-itt-^b^sKiSffliv. 

(2) (C^Lvr 6-3— K-2-'N:^^r>^ i>^P^ 

KOftt)yic6-3-K-2-^^-b>^v 

^D/s^i>;U^5^;Ur5 KSfflOUffi^JI (2) tWM 
(CLT (2 E) - 1 6-:7xy 17. 18. 1 

9. 2 O— -X h^/;U- 2. 3, 13. 14-^h^'r 
tKP-PGEl v^P'Nz^vjU^^iUT'S K 1 

1. 1 5-ex ( t -:^5^;ui/>5^;uvU;ux— ^;u) 

[0077] 1h-NMR (CDC 13. 200MHz) 
6ppm:0. 10 (s. 3H). 0. 12 (s. 3 
H). O. 14 (s, 3H). O. 15 (s. 3H). 
O. 89 (s. 9H) . O. 91 (s. 9 H) . 0. 7 
5-1. 88 (m, 17H) . 1. 92-2. 34 

(m, 4H) . 2. 58-2. 7 5 (m. 2 H) , 3. 
09-3. 22 (m. 2 H) . 4. 00 (dd. J = 
9. 6. 7. OHz. 1 H) . 4. 05 (dd. J = 
9. 6. 5. 1Hz. 1 H) . 4. 23-4. 37 

(m. 1 H) , 4. 75 (ddd. J = 6. 7. 5. 

2. 1.5Hz. 1H).5. 51(br t. 1 
H). 5. 70-5. 82 (m, 1H), 6. 71- 
7. 02 (m. 4H) , 7. 21-7. 36 (m. 2 
H) 




^mW-7-'Z 3 3 14 5 



IR(noat) :328 5. 
85 5. 2240. 1748. 
55 4. 1497, 146 4. 
25 0. 1115, 978. 8 
6 9 1c m"^ o 

[0078] ( 2 ) ±tfi ( 1 ) 

mm^ (3) tmum{:imm{z 

Ih-NMR (CDC I 3. 3 O 
O. 8 4-1. 87 (m. 17 
0 (m. 3H) . 2. 23 (d 
OHz, 1 H) . 2. 64 (d 
8. 2. 1 . 8 H z . 1 H) . 
r, 2H) . 2. 7 3 (d d d 



1 . 1Hz. 
2H) . 4. 
1 H) . 4. 
1 H) . 4. 



1 H) . 3. 
0 9 (d d. 
13 (d d. 
26-4. 3 



z , 

0 (ddd. J=6. 5, 4. 
H).5. 74(br t. 1 
= 15. 3 H z. 1 H) . 6. 
3. 7. 2 H z. 1 H) , 6. 
H) . 7. 2 5-7. 3 4 (m 

1 R (KB r) : 3 29 3. 2 
4 0. 1747. 1668. 1 
89. 1555. 1497. 1 
84. 1242. 1173. 1 

8 9 2, 7 4 9 



4 8. 9 7 8. 
m~lo 

[007 9] mmm i 2 

(2 E) - 1 e-yjjy ^jy- 



3078. 2927. 2 
1 6 7 0. 1 63 0. 1 
1 4 5 0. 1 346. 1 
3 8. 7 8 O. 7 5 4. 

OMH z) <5 p pm : 
H) . 2. 11-2. 3 
d. J = 1 8. 6, 9. 
d d, J = 1 1 . 5. 
2. 70-3. 02 (b 
. J = 1 8. 6, 7. 
14 (t. J = 6. 3H 
J=9. 7. 6. 5H 
j = 9. 7. 4. 7 H 

7 (m. 1 H) . 4. 8 
7, 1 . 8 H 2. 1 
H) . 5. 7 8 (d. J 
81 (dt. J = 15. 
9 0-7. O 2 (m. 3 
. 2 H) 

926. 2855. 22 
628. 1601. 15 
45 0. 134 O. 12 
152. 1088. 10 
, 6 9 0. 6 6 6c 



17, 18, 19, 20 



13,14 



' t K P — 



p G El D e;u7 s K(;)^3t 

(1) nffi^ji (1) xmtzit^^^miK mmm^ 

(2) IZ^>l>T6-a— K-2-^^'fe>^ V^Q^s 

^a3fpe;ur s K^ffll^ll^s^5^J1 (2) tmmi^L 

(2 E) - 1 6-37xy ^V- 1 7. 18. 19. 20 
-T-h^/;U-2. 3. 13. 1 4-5^ h^-xt KP- 

PGEi v^pz^pe^uTs K 11. 15 -ex 

Ih-NMR (CDCI3. 200MHz) 5 p p m ; 
O- 10(s. 3H). O. 12 (s. 3H). O. 1 
(s. 3H) . O. 1 5 (s, 3H) . O. 45- 

00 (m. 4H) . O. 89 (s. 9 H) . O. 9 
(s. 9H) . 1. 29-1. 90 (m. 6 H) . 
02-2. 3 3 (m. 3 H) . 2. 17 (dd. J 
= 18. 2. 7. 4Hz. 1 H) . 2. 60 — 2. 85 
(m. 2H) , 2. 68 (ddd. J = 18. 2. 6. 
5. 1. 1Hz. 1 H) . 3. 94-4. 09 (m. 2 
H) . 4. 23-4. 37 (m. 1 H) . 4. 70- 



3 
1 . 
1 

2. 



4. 80(m. 1H).5. 59(br s. 1H). 

5. 70 (d. J = 15. 2Hz, 1H). 6. 72 — 
7. 02 (m. 4H) . 7. 23-7. 3 5 (m. 2 
H) 

IR(neat) :327 1. 2953. 2930. 2 
886. 2858. 2 240. 1 7 47. 1 67 2. 1 
63 2. 1 60 1, 1 589. 1 538. 1 497, 1 
472. 1 463, 1 362. 1 289, 1 25 1. 1 
1 1 5, 1 050. 1 0 0 7. 9 7 7. 8 38. 7 8 
0. 755, 691. 669 cm^lo 

[0 0 8 0] (2) ±ta (1) X'mzit^mi:mi\ m 

mmi (3) tmmmzmmizLxmuit^m^mz. 

1h — NMR (CDCI3, 300MHz) 5ppm; 
0. 48 — 0. 90 (m, 4 H) . 1. 37 — 1. 86 
(m, 6H) . 2. 08-2. 3 5 (m, 3 H) . 2. 
23 (dd. J = 18. 4, 9. 1Hz. 1H). 2. 
55-2. 81 (m, 1 H) . 2. 64 (ddd. J = 
11. 3. 8. 3. 1. 8Hz. 1H). 2. 73(d 
dd. J = 18. 4. 7. 2. 1. OHz. 1 H) . 
3. 20(br s. 2H).4. 
1 , 6. 5 H z. 1 H) , 4. 
1. 4. 6Hz, 1H). 4. 
I. 1 H) , 4. 7 9 (ddd. 

1. 8Hz, 1 H) . 5. 73 (d. J = 15. 3 
1 H) . 5. 9 9 (b r s. 1 H) . 6. 8 O 



O. 
O. 
(rr 
6. 
H z. 



0 9 (d d. J = 1 
12 (d d. J = 1 
2 6 — 4. 3 7 

j = 6. 5. 4. 



(dt. J = 15. 3. 7. 1Hz. 1 H) . 6. 86 

-7. 01 (m. 3H) , 7. 23-7. 3 6 (m. 2 
H) 

IR(noat) :33 06. 3 0 1 2. 29 3 2. 2 

86 1. 2242. 1 7 42, 1 669, 1 626. 1 

60 1. 1 539. 1 497. 1 456. 1 340. 1 

29 1. 1 246. 1 1 7 2, 1 08 1. 1 046, 9 

8 2. 9 1 2, 7 55. 692. 667. 5 1 0c 

[008 1 ] mmm^ s 

(2 E) - 1 6-:7xy :^V/- 1 7. 18. 19. 20 
-^h^y;U-2, 3 , 13. 1 4-^ h^T^b Kp- 
PGEl i/^P^>5^;U7 5 KCOlijg 

(1) mmm^ (d vrntzit-^^^miK mmm^ 

(2) |w^>t>T6-3— K-2-/>.^-tr>^ v^P^ 

^->;UT5 Ka)ftt)yir6-a— K-2-'si\r-tr>Kv 
>7PK>^;UTS K^fflt^SI^6«1 (2) tmUizL 

(2 E) - 1 6-:7xy ^i>- 1 7. 18. 19. 20 
-^h^y;U-2. 3. 13. 14-^h^TtKP- 
PGE1 S/^ P^>5';UT5 K 11. 1 5-fX 

[00821 1h-NMR(CDCI3. 200MHz) 
5ppm:0. 13 (s. 3H). O. 15 (s. 3 
H) . O. 17 (s, 3H) . O. 1 8 (s. 3 H) . 
O. 93 (s. 9H) . O. 95 (s. 9 H) , 1. 2 



(15) «fB82F7 - 2 3 3 1 4 5 



IH-NMR (CDCI3, 200MHz) dppm; 

0. 10(s. 3H). O. 12(s. 3H), O. 1 
4 (s. 3H) . O. 1 5 (s. 3H) . 0. 90 

(s. 9H) . O. 91 (s, 9H) . 1. 32-1. 
88 (m. 6H) . 2. 05-2. 26 (m, 3 H) , 
2. 17 (dd. J = 18. 4. 7. 4Hz. 1 H) . 

2. 5 9-2. 7 6 (m, 1 H) , 2. 69 (ddd. 
j = 18. 4. 6. 8. 1. 3Hz. 1 H) . 3. 76 

(s, 3H) . 3. 8 8-4. 20 (m, 2H) , 4. 
09 (d, J = 5. 1Hz. 2H) . 4. 23-4. 3 
7 (m, 1 H) . 4. 7 0-4. 8 O (m. 1 H) . 
5. 83 (dt. J = 15. 3, 1. 3Hz. 1H). 
5. 96 (br t. 1H). 6. 83 — 7. 01 

(m. 3H) . 6. 86 (dt, J = 15. 3. 6. 7 
Hz. 1 H) . 7. 22-7. 36 (m, 2 H) 
IR(noat) :3 306. 29 5 3, 293 0. 2 
858. 2240. 1 7 48. 1 674. 1 63 9. 1 
60 1. 1 588. 1 537. 1 497. 1 47 2, 1 
463, 1 439, 1 407, 1 37 2, 1 28 9. 1 
251. 1212, 1175. 1114. 1049, 1 
007, 977, 838. 7 80. 7 55. 692. 6 
6 9c m~1o 

[0 0 8 5] (2) ±tB (1) x^mtzit^m^miK m 
mm^ (3) tmm&^i^^5imizLxmmt^^^mz. 

Ih-NMR (CDCI3. 300MHz) <5ppm; 

1. 39-1. 88 (m. 6H). 2. 13-2. 30 
(m. 3H) . 2. 23 (dd. J = 18. 6. 9. 2 

Hz. 1H), 2. 50-2. 80 (br. 2H). 

2. 64 (ddd. J = 11. 3. 8. 3. 1. 8H 
z. 1H). 2. 75 (ddd, J = 18. 6. 7. 

3. 1. 3Hz. 1 H) . 3. 76 (s. 3 H) . 4. 
05-4. 15 (m. 4H) . 4. 26-4. 38 

(m. 1 H) . 4. 80 (ddd. J = 6. 6. 4. 

4. 1. 8Hz. 1H). 5, 86 (dt, J = 15. 

3, 1. 3Hz. 1H). 6. 18 (t. J=4. 5H 
z. 1H). 6. 86 (dt. J = 15. 3. 7. 1H 
z. 1 H) . 6. 91—7. 02 (m. 3 H) . 7. 2 
5-7. 3 5 (m, 2 H) 

IR(neat) :3 3 50. 293 2, 2 860, 2 

24 1. 1 743. 1 67 1. 1 63 1. 1 600. 1 

543. 1 496. 1 439. 1 37 1. 1 292. 1 

245. 1 2 1 4. 1 1 7 7, 1 08 1. 1 044. 9 
83. 886. 757. 69 3 cm-lo 

[0 0 8 61 mmm^ 5 

(2 E) - 1 6-:7xy ^V- 1 7. 18. 19. 20 



6-2. 38 (m. 17H) . 2. 20 (dd. J = 1 

8. 4. 7. 4Hz. 1 H) . 2. 59-2. 76 
(m. 1 H) . 2. 70 (ddd. J = 18. 4, 6. 

9. 1. 4Hz. 1H). 3. 98-4. 12 (m. 2 
H) . 4. 18-4. 40 (m. 2 H) . 4. 78 (d 
dd. J=6. 8, 5. 1. 1. 6Hz. IN) . 5. 
46 (d. J = 7. 2Hz. 1 H) . 5. 75 (d. J 
= 15. 4Hz, 1H). 6. 83 (dt. J = 15. 

4, 6. 5Hz. IN) . 6. 88-7. 05 (m. 3 
H) . 7. 2 3—7. 3 5 (m. 2H) 
IR(neat) :3280. 2955, 293 1. 2 
8 58, 2 240. 1 7 48. 1 669, 1 6 28, 1 
602. 1 547. 1 497. 1 47 2. 1 464. 1 
362. 1 288. 1 25 1. 1 1 1 5. 1 050. 1 
006, 977. 838. 780. 7 55, 69 1. 6 
6 9c m~1o 

[0083] (2) ±u (1) xmtzit^^^miK m 
mm^ (3) tmm&^izmmizLxmuit^m^mz. 

1h-NMR (CDCI3, 300MHz) <5ppm; 
1. 32 — 2. 08 (m. 14H). 2. 11—2. 3 
4 (m. 3H) . 2. 23 (dd, J=18. 5. 9. 
OHz, 1H). 2. 65 (ddd. J = 11. 2. 
8. 3. 1. 8Hz. 1 H) . 2. 73 (ddd, J = 

18. 5. 6. 7, 1. 2Hz, IN) . 2. 97 (b 
r s, 2H) . 4. 09 (dd. J = 9. 7, 6. 5 
Hz. 1H). 4. 13 (dd. J=9. 7. 4. 8H 
z, 1 H) . 4. 16-4. 37 (m, 2H) . 4. 8 
O (ddd. J=6. 5. 4. 8. 1. 8Hz. 1 
H). 5. 70-5. 82 (br. 1H), 5. 76 

(d, J = 15. 3Hz. 1 H) . 6. 81 (dt. J 
= 15. 3. 7. 1Hz. 1 H) , 6. 89 — 7. 02 

(m, 3H) , 7. 24-7. 3 4 (m. 2H) 
IR(neat) :3306. 2938. 28 66. 2 
24 2. 1742. 1667, 1623. 1601. 1 
546. 1497, 145 5. 1336. 1291. 1 
246. 1 1 7 2. 1 08 1. 1 046. 9 8 3. 88 

5. 7 56. 6 92. 666. 5 1 0 cm-lo 

[0 0 8 4] mmm^ 4 

(2 E) - 1 6-3?xy ^v- 1 7. 18. 19. 20 

-^\-=pyju-z. 3 . 13. 1 4-^ h^^^b Ka — 

(1) mmm^ (d vmtzit^^^mi\ mmm^ 

(2) ^CJSL^T6-a— K-2-^^-tr>^ i^^U^^ 

^v;UT5 Ka)ft4:)y IC6-3— K-2-'>.^-tr>Kpt 
h^v*ju^-;uy ^;UT 5 K^ffli^HlifilMi (2) t 
l55fil(cLr (2 E) - 1 6-:7xy^v- 17. 1 8. 

19. 20-^h^/;U-2. 3. 13. 14-^K^ 

11. 1 5-ex ( t -:^5';uvy^;ui>ij;ux— ^ 



-^h^y;u-2. 3 . 13. 1 4-^ h^T^t: Kp- 
PGE1 N. N--:;y KCPSit 

(1) mmm^ (d xmzit^m^mi^. mmm^ 

(2) rcfci>r 6-3— K-2-/^^^-t>^ ><?a^ 




(16) 



N. N-vp«5^;ur5 K*fflL^5g^6M1 (2) tmmiz 

Lr (2 E) - 1 6-77xy^v-1 7. 18. 19. 
20— ^h^y;U-2. 3, 13. 14-^l-^TtK 
□ -PGE1 N, N-V-?i5';UT5 K 11. 15- 

1h-NMR (CDCI3. 200MHz) <5ppm; 
0. 10(s. 3H). O. 12(s. 3H). O. 1 
3 (s. 3H) , O. 14 (s, 3H) . O. 89 

(s. 9H). 0. 91 (s. 9H). 1. 28-1. 
88 (m. 6H) , 2. 10-2. 29 (m. 3 H) . 
2. 17 (dd. J = 18. 2. 7. 4Hz. 1H), 
2. 5 9-2. 7 6 (m. 2H) . 3. 02 (s. 6 
H) . 4. 00 (dd. J = 9. 9. 6. 9Hz, 1 
H) . 4. 03 (dd. J=9. 9, 5. 1Hz. 1 
H) , 4. 22-4. 37 (m, 1 H) , 4. 75 (d 
dd, J=6. 9. 5. 1, 1. 7Hz. 1 H) . 6. 
23 (dt. J = 15. 1, 1. 4Hz. 1H). 6. 
80-7. 02 (m. 3H) . 6. 87 (dt. J = 1 
5. 1. 7. 6Hz. 1 H) . 7. 23-7. 35 

(m. 2H) 

IR(noat) :2930. 2857. 2240. 1 
7 47. 1 66 3. 1 6 23, 1 60 1. 1 49 7. 1 
47 2, 1 393. 1 362, 1 289. 1 25 1. 1 
1 1 5. 1 050. 1 007. 977. 838, 78 

0. 7 5 5. 6 9 2. 6 7 0 cm-1o 

[0 0 8 7] (2) ±fB (1) X'mzit^^^mi\ m 
mm^ (3) tmn^izmmi^Lxm^it^^^mtzo 

1h-NMR (CDCI3. 300MHz) <5ppm: 

1. 37-1. 96 (m. 6H) . 2. 12-2. 35 
(m. 3H), 2. 23 (dd. J = 18. 5. 9. 1 

Hz, 1 H) . 2. 51 (b r s. 2 H) , 2. 65 
(ddd. J = 11. 3. 8. 2. 1. 7Hz. 1 
H). 2. 74 (ddd, J = 18. 5. 7. 3. 1. 
2Hz. 1 H) . 3. 02 (s. 6H) . 4. 10 (d 
d, J=9. 8. 6. 5Hz. 1H). 4. 13 (d 
d. J = 9. 8. 4. 8Hz. 1 H) . 4. 25-4. 
37 (m, 1 H) . 4. 80 (ddd. J=6. 5, 

4. 8, 1. 7Hz. 1 H) . 6. 23 (d. J = 1 

5. OH2. 1 H) , 6. 8 4 — 7. 0 3 (m, 3 
H). 6. 90 (dt, J = 15. O. 7. 5Hz, 1 
H) . 7. 24-7. 3 6 (m. 2H) 
IR(neat) :3368. 30 1 2. 2933. 2 
86 1. 2240. 1 7 44. 1 659. 1 60 1. 1 
496, 1 45 6, 1 40 1. 1 29 2. 1 247. 1 
1 56, 1 08 1. 1 046, 982, 885. 7 5 

6. 693, 666. 511 cm-1« 

[o o 8 8] mmm^ e 

(2 E) - 1 6-3yxy ^->- 1 7. 18. 19, 20 



^mW- 7-233 1 45 



-^h^y;u-2, 3 . 1 3. 1 ^—7- h^T^t: Kp- 
PGEl N-pt K(Q^it 

(1) mmm^ (d -e^t^ib^ija^ffit^. mmm^ 

(2) |C*>l^T6-a- K-2-'s^-b>K V^P'N 
^i/^UTS K(;)^tt)''Jlc6-a- K-2-^^-tr>^N 

v;UT5 K*fflL^||t6^5^|1 (2) t^mzLX (2 

E) - 1 6-:7xy ^V- 1 7. 18. 19. 20-^ 
h^y;U-2, 3. 13, 1 4-7- h^T^t KP-PG 

Ei N-p«v;ur5K 11. 1 5- fx ( t 

1h-NMR (CDC 13. 200MHz) 5ppm; 

0. 10 (s, 3H) . 0. 13 (s. 3H) . 0. 1 
4 (s. 3H) . O. 1 5 (s, 3H) . O. 90 

(s. 9H) . 0. 92 (s. 9H) , 1. 18-1. 

92 (m. 6H) , 2. 12-2. 32 (m. 3H) . 
2. 18 (dd. J = 18. 3. 7. 4Hz. 1H). 
2. 59-2. 7 8 (m. 2 H) . 3. 28 (s. 3 
H) , 3, 95-4. 13 (m, 2 H) , 4. 24- 
4. 40 (m. 1 H) . 4. 70-4. 8 O (m. 1 
H). 5. 86 (dt. J = 15. 4, 1. 1Hz. 1 
H) . 6. 84-7. 13 (m, 4 H) . 7. 22- 

7. 35 (m. 2H). 8. 40 (brs, IN) 
IR(neat) :3233, 3 028, 2954, 2 

93 1. 2886. 28 58. 2241. 1 746. 1 
7 04. 1 645, 1 60 1, 1 497, 1 462. 1 
407. 1 344. 1 25 1. 1 1 1 6. 1 006, 9 

7 4, 8 38. 7 80. 7 56. 692. 669, 5 2 
O c m"1o 

[0 0 8 91 (2) ±tB (1) xntzit^^^miK m 
mm^ (3) tmn^izmmizLxmmit^^^mz. 

1h-NMR (CDCI3. 300MHz) <Sppm; 

1. 20-2. 10 (m. 6H) , 2. 20-2. 36 
(m. 3H) . 2. 23 (dd. J = 18. 6. 9. 1 

Hz. 1H). 2. 66 (ddd. J = 11. 7. 8. 
4. 1. 7Hz. 1 H) . 2. 77 (ddd, J = 1 

8. 6. 7. 4, 1. 3Hz. 1 H) . 3. 30 (s. 
3H), 4. 09 (dd, J = 9. 6, 6. 9Hz. 1 
H) . 4. 17 (dd. J=9. 6. 3. 6Hz. 1 
H) . 4. 28-4. 3 9 (m. 1 H) , 4. 87 (d 
dd. J = 6. 9. 3. 6. 1. 7Hz, 1 H) , 5. 
87 (dt. J = 15. 5. 1. 4Hz. 1 H) . 6. 
82-7. 10 (m. 4H) . 7. 20-7. 36 

(m. 2 H) . 8. 7 7 (b r s. 1 H) 
IR(KBr) :3436. 29 32. 2862. 22 
42, 1 742, 1 698. 1 642, 1 600, 1 5 

8 8. 1 496. 1 456. 1 407. 1 3 37. 1 2 
46. 1 1 38. 1 08 1. 1 045. 9 7 5. 87 
4, 757, 69 3. 521 cm- 1 




^Ba¥7-2 3 3 1 45 



(72)iE^# mm -5* (72)fiiB# mm g 
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